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MICROELECTRONICS

Electrochemical processes are an essential element in the manu-
facture of modern electronic and photonic systems.  The quality and
reliability of these systems are controlled by bulk and interfacial
ionic charge transport processes (64-71).

Looking toward the 1990s, one sees rapid evolution in information
gathering, transmitting, storing, and processing systems.   These will be
increasingly parallel and will thus more closely resemble biological
networks.  Just as in biological systems, the elements can involve
electrochemical mechanisms of charge transport.   The electrochemical
coupling of microelectronics and the central nervous system, already a
subject of intensive (and in certain instances successful) experimenta-
tion, will surely expand in the near future.

Processes for the Manufacture of Microcircuits

The chemical, electrochemical, and photoelectrochemical etching
processes by which microelectronic components are made are controlled by
electrochemical potentials of surfaces in contact with electrolytes.
They are therefore dependent on the specific crystal face exposed to the
solution, on the doping levels, on the solution's redox potential, on
the specific interfacial chemistry, on ion adsorption, and on transport
to and from the interface.   Better understanding of these processes will
make it possible to manufacture more precisely defined microelectronic
devices.   It is important to realize that in dry (plasma) processes many
of the controlling elements are identical to those in wet processes.

By using light, it is possible to create an excess of electrons or
holes locally in a doped semiconductor and thereby increase or decrease
the rate of etching in either dry or wet processes.   Structures that
cannot be produced by any other means, such as narrow holes with extreme
aspect ratio, have been produced by photoelectrochemical etching.
Because not all of the complex interrelated heat, mass, and electron
transport processes involved are as yet understood, the results are not
always predictable.

Metals such as gold are photoelectroplated onto seinicoEductors to
form micropatterns,  Such plating saves steps in lithography and
masking.  Photoelectrochemistry also has a central role in photolithog-
raphy and in electron-beam lithography with inorganic resists, based on
Ag2Se films on GeSer  The unique properties of these resists,
such as their superior resolution, tolerance to defocusing, and
tolerance to overexposure or underexposure, derive from the super-
linearity of their photorespoase, which derives, in turn, from fast ion
transport in a 100 A thick 0~Ag2Se film and from phototransport